) because the male filaria had the cuticular longitudinal crests characteristic of the male of this species (Uni et al., 2001) . One specimen from the second human case (Takaoka et al, 1996) , reported before the discovery of O. d. japonica, was later shown to correspond to O. d. japónica (Takaoka et al, 2001 ). The filaria of the first case (Beaver et al., 1989; Hashi moto et al. 1990) had not been identified because only transverse sections were available for examination; however, the possibility was ruled out that it was the Onchocerca species from a serow discovered earlier (Suzuki et al, 1982) , but not described at that time. As part of the identification of the fourth case of zoo notic onchocerciasis in Oita reported here, we have summarized the characteristics of local Onchocerca species. These characteristics are visible in histologic sections and are based on descriptions of mature worms. We took into consideration that cuticular and hypodermal characteristics change along the length of the female. Moreover, the worm identified in this case report was apparently young, so we set out to collect data on the development of the cuticle and its orna mentation from the specimens of O. volvulus (Leuckart. 1893) material deposited in museum collections, for use for this diagnosis and identification of Onchocerca spp. in histologic sections.
MATERIALS AND METHODS
A nodule was detected in early April 2003 in a 58-year-old woman living in Notsuharu, Oita Prefecture, in southwestern Japan. The subcu taneous swelling was on the back of the left hand; the lesion was inflamed and tender on April 10, 2003-The nodule, about 2.5 cm in diameter, was biopsied at No tsuharu Hospital on the same day, fixed in 10 % for malin, sectioned, and stained with hematoxylin-eosin. Two histologic sections of the nodule available for study contained a nematode surrounded by granulo matous tissue infiltrated with many lymphocytes, histio cytes (= epithelioid cells), and eosinophils ( Fig. 1A-C) . The remains of the nodule (collection number MNHN 441 SE) were dissected in lactophenol for recovery of the remaining worm segments, but none was found. Laboratory examination and tests of the patient's blood and serum included a complete blood cell count, including a differential blood count, the activities of aspartate transaminase, alanine aminotransferase, and lactate dehydrogenase, and the C-reactive protein level. In addition, the patient's serum taken on April 16, 2003 was tested by ELISA (Korenaga et al, 1983) (Fig. ID) ; O. skrjahini from sika, coll. number OCUMS 02786-1 (Fig. IE) The following histologic and morphologic characteris tics of adult worms were taken from a key of Oncho cerca species (Bain, 1981): (i) cuticle: thickness, number of layers, external ridges (spacing, height, and width at base), internal striae, longitudinal grooves, and lateral thickenings; (ii) symmetry of the body; (iii) hypodermal lateral chords: height and width at base; (iv) muscles: thickness, approximate number per quadrant; and (v) diameters of the intestine and the body. The morphologic characteristics of the midbody region were taken from published descriptions; for the pos terior region, which has not been described in detail, we measured several published figures (Bain & SchulzKey, 1974; Bain, 1975; Bain et al, 1978; Uni et al, 2001) .
RESULTS

B
lood and chemistry tests were within reference limits except for eosinophilia (6.5 %). The patient's serum reacted with the O. gutturosa antigen. The optical density by ELISA for O. gutturosa antigen was as follows: 1.38 in the patient, 0.0275 (0.010 and 0.126; median with 25th and 75th percen tiles) in Japanese subjects (negative controls) and 0.95 (0.51 and 1.90) in Guatemalan subjects (positive controls).
DESCRIPTION OF WORM FROM THE PATIENT
Only two histologic sections of the worm, one trans verse (Fig. 1B) and the other oblique (Fig. 1C) , were available for study. The description of the worm is as follows ( Fig. 2 . Comparisons of the midregion and the posterior region are separate (Table II) . The dorsoventral asymmetry of the body calls for comment. Such asymmetry is observed only in O. gutturosa; it has been described by Bain et al. (1978) and also by Eberhard in his Ph.D. dissertation (1976), but not in his subsequent article (1979) . Also deserving comment are the longitudinal grooves of O. lienalis, described by Bain et al. (1978) . Other cha racteristics such as ridges and internal striae of the cos mopolitan species have been described earlier by several authors (Beaver et al., 1974; Bain, 1975; Bain et al., 1978; Eberhard. 1976 Eberhard. , 1979 .
CUTICLE SPECIALIZATION OF O. VOLVULUS
The fourth-stage female has a thin cuticle with external striae like those normally seen in nematodes. Two young-adult females had a thin cuticle, 7-8 pm at midbody, consisting of only one layer; the morphology of their cuticle depends on the degree of development of these worms. The smaller female, 22 mm long and 75 pm wide, had an externally striated cuticle, without any ridge, identical to that of the male (Bain, 1975) . The female that was 35.6 mm long and 70 pm wide had delicate ridges, 4-6 pm apart, in the midpart of the body; internal striae were absent (Fig. 2H) . The larger female seemed to be beginning to develop its cuticular specialization. In the fully developed female, the cuticle is 10-30 um thick and is divided into two layers, the external layer with ridges 30-40 pm apart, and the internal layer with two striae between adjoi ning pairs of ridges (Beaver et al., 1974; Bain, 1975) . However, the anterior region of the female has the unspecialized morphology of all other Onchocerca species.
DISCUSSION
T he specimen reported here was a female of an Onchocerca species characterized by the small diameter of the intestine, thin hypodermis (Beaver et al., 1989) , and presence of several regularly spaced transverse ridges. The transverse section appears to be from the posterior region because it passed through the ovaries. The cuticle was thinner (4-7 pm) than in other Onchocerca species, suggesting that the specimen was a young female. Observations of O. vol vulus have shown cuticular thickening and acquisition of ridges during the adult stage. The young specimen of the human case reported here had salient ridges. Transverse ridges are lacking in O. suzukii and deli cate in O. lienalis, O. skrjabini, and an Onchocerca sp. in Oita (Table II) . Two other species, O. gutturosa and O. d. japonica, have salient ridges. In O. gutturosa, the cuticle is thickened in lateral areas, and the posterior region has ridges 10 pm apart, instead of the 40-80 pm for the specimen reported here. Moreover, in O. gut turosa, the body is dorsoventrally asymmetric, and the lateral chords are more towards the dorsal aspect, a difference accentuated in the posterior region (Bain et al, 1978; Eberhard, 1976) . This difference was not found here, but the validity of this characteristic for identifying a young individual is uncertain, because the degree of asymmetry may change during maturation. The morphology of the nematode found in the case reported here fits with that of O. d. japonica, in which species cuticular ridges are present, and sharp in the posterior region, with a distance between them of 50-80 um (Table II) . Therefore, this filaría is identified as O. d. japónica. Beaver et al. (1989) noted the great variation in the cuticle thickness of their specimens and concluded that the variation arose because of the thick transverse ridges. The symmetry of the body of the female worm and the other characteristics fit those of O. d. japónica (Table I) In contrast the prevalence of O. gutturosa, the other species with pronounced cuti cular ridges, is 3.0 % (4/134) in cattle (Takaoka, 1997 Fig IB) . in Oita have been identified as being black flies (Takaoka et al., 1989; Takaoka & Bain, 1990; Takaoka, 1994 Takaoka, , 1999 . The yet unidentified vectors of O. d. japó-nica from wild boar must be anthropozoophilic.
